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ABSTRACT . ) B
A '
This study reports retent findings on the ongoing research

‘* related o the socioeconomic career attainment process

* utilizing the Malms data set from Sweden. The general
proposition was tested that the association betweeh selected :

"personalrty resource assets and . the desired outcomes of

\ resource conversion settings would be different for diffe {

Q

levels or types of- resource settingc ‘Pour hypotheses \
generated by this proposition were tested within the‘frame-
work of the extended Nalmd modeL of the 'Socioeconomic career.
The interaction of children's darly abilities and their family '
socioeconomic environments was found to have a strong positive -
effect on their future educational attainments. The interaction

'lofoearly ability and educa%donal at@ainment had low negative,

_but significant impact on the development of ability at maturity.

" The two interactions between educational attainmenm and job
status, and ‘between ability at maturity and job status accounted
for variance in earnings over and’ above the direct effects

’\\of ability at maturity end job 'status. The impact of schooling
on earnings nét of job status and ability at maturity was
negligible,_ Some attention was. given to the relevande 6f these

" findings for the development of stafus attainment theory; and .
some suggestions made for extending the analysis by fitting

_ more accurate statistical models. The main conclusion reached

- was that the multiplicative aspects of the process acqpunted\
for disproportionate advantages for individuals w1th personal
assets readily oonvertible into additional assets. -

..-
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-
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", "How do. education and training affect lifetime
LA 1ncome° Are they worth their cost? The evidence’

N

answers. Decidedly yes." (8amuelson, 1964: 118)
.“Rate of return est;mates do tell us that efforts to
.keep everyone in school longer make little eeonomic
Sense. THe average rate of return for postsecondary

edﬁcatidn is quite low." (Jencks et al.  1972:224) ©

.l. INTRODUCTION' THE PROBLEM ; : L ' .
: The two.guotations are typlcal of several statements thaﬁ’could
" be seiected to illustratefthe point that the voclferous

confldencé of the '60's has  been replaced by a more subdued

°

caution in the '7QIs insofar as estimates of returns. to -

" schooling are concerned.a The flurry of,activ1ty by sociologists
and eeonomists on this and allied questions has beon optimlsti- -

. cally referred'to as a "paradigm shift", 3 and the interidm -
between Samuelson's statement and the present has been”
characterlzed by a remarkable convergence in the underlylng
loglc of 1nqu1ry peculiar to the two discipllnes. Neither ;f

" are as 1ndependent qr one anyther as ir the recentipést.
Differences in the concepts used -and 1n emphases, hOWever,
continue to prevail, providing a healthy diversity indls-
pensible to creative research effort. Thus," economists have -

~ been: -particularly concerned with the testifg of those ‘theories

= conceptualizing education as a B}ocess of human ‘capital |

. 1f£ormation;4 whereas sociological models of school impact

have been broadly coneeived as components in the‘sdcioeconomic
attainment process.s' . " : . ' ///'

. y . : .
In-an earlier paper the authors (1974) investigated the.
cross—cuitural f%plicabilitj of the Duncan (1968a). ability

and career achievemenu niodel as modified by Jencks et al.

)

(1972) Though a major purpose of the.study was to examine
the question of the extent to which schooling affected
subsequent socioeconomic abhlevements (occupatlon end 1ncome)
directly, the conclusion was reached that the functional

“ : - »

~ . ' o . Y
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form of the additive linear model might not be adequate to the

task. The purpise of the present paper is to update current

research endeauour on this controversial guestion. \
-

5. X . . . . -

' : o A
As1de from .the comparative SOClOlOglcal aspects of the problem,

'

there are two dilemmas. The first concerns the extent to which’
Schooling - both quan%itative and qualitative - net of job
status and ability at' maturity, affect earnings. ' The second
concerns the apparent inadequacy cf career, attainment models

to explain much more than‘'a mcdest twenty per cent of the
variance in individual earnings.

- .
-~

The case for comparative studies is sufficiently well established

‘as to be practlcally self-evident. - Cross-cultural 1nvest1gations,
for ‘example Lydall (1968), supplement those conducted an single )
national systems, Some strudturai‘const s within national

systems may vary.across nations, andwﬁhe P ision of different
means and e, i . ‘ ‘
estimates ﬂor the effects of parallel insti wtiohel structures,
al\\uf which stimulate hypothesis formulation and testing as

. well as proViding basealine estimatgs ﬂbr further comparative

for predetermined variable prov1de different 2

3

'research (Anderson, 1974) - S : ’ . -
Just as it is uhlikely that fine-grained relationships can'.
h*“examined using the usuaxly gross asures gathered by
survey—type 1nstruments, it is similarly unlikely that +the

. simple addition of new variaples to current socioeconomic
career models}w1ll account for much greater explanatory power.
In terms of the research methodology used, and in terms of the

‘ variable specification of current models” then, it.is possible.
;that.some recent;research is approaching a limit of usefulnesgi
0f the numerous fﬁrther possibilities the'one which is

‘ explored here coﬁcerns the functional form of preVﬁiling models.
The next - section of the paper: prov1des a brief overv1ew o]
current sociologmcal approaches to the 1ssues? which is

'

- i - >
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5
followed by a theoretlca rationale for modifying the functional
form of these models. 'Hypotheses suggested by these modifi- .
cations Will be formulated. A data Section introduces the
reader to the Malnd data set, the subsample used in the sub-
sequent analysis, and the variables 'used .in model specification.
After the presentation of the findings there is some discussion

of their theoretical 1mplications and some suggestions made oo
for extending ongoing research in returns to schooling issues.

]

, , . , . _
" 20 MAIN THEORY < '
The Additive Model ~ ? =,

. o~ )

A recurrent theme in the attainment process literature is

- -

the notion that schooling accounts for powerful effects on' !
individual career. statuses. In particul&r“the hypothesis '
holds that schooling affects earnings both d1rect1y and ,
1nd1rect1y v1a the mediating variables, ability at maturity and
occupational skatus. Nevertheless, the independent effects of
schoollng, including college impact - notw1thstand1ng the beliefs
of the '60%s - have not been clearly established (Alwrp, 1974)
Purthermore, the analysis of survey—type data kgs tended to
account for only limited variation 1n71ndiv1dual incomes.

Spaeth (l974a'Table 2) in his summary of the findlngs for’

‘the regression of income on background, schooling and .prior
attaihments in eight data sets with from four to six pred1ctors
2 coefficients from .087 to .222. In - .
extensions of basic models® Griliches and Mason (1972) generated
2 of .28 ‘and Spaeth (1974a). by, adding six work setting

variablgs to a ssven variable model boosted R2 from «199 to
'\ - .

found a range of R
an R

to .266. In their replication on the Malmé data set of the
Jencks et al. (1972, Appendix B) model, the authors regr:ssed
the natural logarlthm of 1971 incomes on eight bagkground and
prior attainment variables - to obtain an Rz coefficient of .l703:
It is clear that there 1s a long\way to go before the ‘claim -
can\be made that adequatgly specified“mcdels of individual

earnings exist. - . B




‘o

' when the relationship . is o

. on garnings ~-is the foremost issue.

‘The questlon “of’ the direct effect of schooling on eannlngs,
net of background and ability factors, is likely on even more
pressing problem than that concerning the adequacy of overall
model speclflcatlon. An added complicéation has been the

_embarrasS1ng haste with which thie issue has been shifted from

the theoretlcal to the practical realm thereby helghtgnlng the
likelihood of the flndxngs belng m1s1nterpreted, and perhaps -
misused. On the one hard there aré studies by Duncan (1968a),
Taubman-Wales’ (1970, 1973), Griliches-Mason (1972), and V¥’
\de Wolff-van Sllgpe (1973) which” prov1de evidence that the
rewards of educatlon are substantialy while on the other hand
the studies by'Jencks et al. (i972), and the authors (1974) are
jnclined to be more moderate and cautlous. In what the authors.
belleve to be a. partlcu}arly elegant dlscus31on of the probleri,
Hatser, Sewelly and Lutterman (1973) demonstrate that the
coefficients of education o§ earnlngs are reﬁ&ced slgniflcantlyJ
nsideredinet of job status and

- ability. Ianable 1 sumhary statistics are: presented for six data
] sets 'in which .the relatlonships between.ability, educational

attalnment and jovt status are unambiguous.

. : ) oA )

‘The findings presgented in Table 1 should be read with caution,
i becausg the coefficients based on different data sets, different"

v variable measufes, and equations of different complex%ty are .~

not directly compérable. The coefficients provide impres+

sionlstic ev1dence, however, bf. the degree of convergence and o
. 3

»

consistency in current research findings.
: . . .

o a

7 e
oMaln theory relatlonshlps 1n models of the Dupcan varlety are

presented in Flgure 1. The Felatlve effect of P_, - schooling
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Qr .

~ the additive model will capture these differences, than one

General Theory - ' -
A partial solution to tho Pszissue is conoeivnblc if the

1mpact of schoollng on carnings were different for different
job status cntegorios. The solution rests on the assumption
that returns to schooling for some categories of earners, soy,
tenohera, are different than for othera, say, Jjourneymen -
craftsmen. Inasmuch as a certain level of schoollng'represents_

‘& Tesource asset for an individual, the extent to.which, the e

occupational aphere converts or stransforms this resource into
resources oOf other kinds such as authority, reeponeibillty3 N
seniorlty, and earnlngs will determine the relative contribu-

\.\.

tion of schooling to sociceconomic carcer outcomes (. Coleman,

l 1971:2<3). The more likely reeource convertibility differsl ‘

from one job category to another the less the possibility that
which includes approprlate interectmon vectors. P

The hybothQSislmxy be expressed as follows: that the asso-

‘ciation of schooling with income will be different for different

jobs statuses; or, alternative s that similar schooling assets

- will have different ‘capital (convertlbillty) potential in differ-

ent occupational settings. It is the range of resource converti-
bility from- ‘occupation to occupation which accounts for the
generality of the proposition that,’if schooling assets are
highly convertible in a particular Job setting, then the greater
the probabllity that they will be positively corrélated with
earnings.

¢

Ld
i <

The occupatlonal sphere is only one kind of resource trans-
. formatlon setting. In models of gocioecovnomic attainment there,

are minimally two further conversion environments -~ the family,

‘and the school - which constitute powerful soclalizing environ-

ments. The question arises as to whether family circumstances

;and school conditions operate differentially on a range of per- -

sonality inputs (resource assexs) More speciflcally, the issues

as' to whether different family environments have different resource

utilization qualities for a range of personality imputs, or whether
' .\




‘10

.

school condifione affect different personality resources

differenﬂ&y, %fe 1eglt1mate ones for the development of a theory

of the attainment process. Thus, the logle of the resource con=

vergion thesis may be worked out. in terms of interactions between

beréonality regources éﬁd & variety of interpersonal environments.
® g IS . i

In the general cage,. the perOsifion may be formulated as

follows: that the association between personality resource.

agsets and the desired outcomes of resource conversion settings

are dlffefent\for‘dlfferent levels or tyﬁes of resource ﬁetting.'

In operationaliée&\tenms the proposition gerferates a set of

resotirce conversion\nypotheses.‘ |

If we consider the &yplcal Duncan model of the social. straﬁifica—
tion process,8 or the Sewell model of status attainment,9 the
resource conversion hypothe31s cou;d assume three addltional
forms. Pirst, that the early ablllwy of children may have dis-
proportlonate effects on school attainments according to the type
of home socializing environment. Secondly, that the aseoc;at;on.

between early ability and later‘ability will differ according to.

type of schooling. Thirdly, that there are significant inter-

actions, detectabl® between) Tater ability and occupational status
over and above the additive effects of these two factors on

earnings.
&

* Hypothesis Formulation

Tﬁe additive model as presentéd‘in_Figure 1 generates three

. general family background h§potheses, though the actual number .

would be a multip}icative function of the numggr,of specific
background variablés included in the analysis.
Hl, Family background characteristics will account for
' modest positive effects on the eerly cognitive
abilities of children. - _
HZ. SchoolingaattZ!Lments -‘both qualitative{and quantita-
tive -'will vary positively as a Sunction of the impagt
J of family background characteristics.
H3, Family background effects on Job status and earnings will
largely be mediated by schooling attainments end ability

at maturlty.lo 8

LY




, V. A _ | A
Three additiondl hypotheses generated by models of the status
. attaihment proccsas are reloted to the effects of ability and
schooling. - —_— ' e . . ,
H4. The effects of early ability'on subsequent occupational
o , ' ~ status attainments will bo indirect: asgmediated by |
. o .schooling attainments and abilitios at maturlty.
. , . b H5. The effeet of: schooling oncoocupatlonal status attain-
| nments will be both-dzrect and positive. -
H6. The effectsof. schoollng on earnings will bo largely
. ’ , ‘ ~ dindirect as mediated by abillty at maturity and -

aubsoquent of status.

R .
ve . ie ¢ .. . 4.
. . .

A rinal'hypothesie geﬁerated %y'the additive model ‘is reiated

to relationships between occupat;onal‘ﬁtatus and earnings.

. L}: " C H?. Variatlon in earnings will be a direct, positive, .
Lo . B ‘  partial fhnctlon of ocoupational status. '

Lo . Py

The only departure from the usual additlve models is representeﬂ
by hypothesms humbexr’ 6 in whlch the relationship between schooling
) d earningd is assumed to be largely an"indirect one. The hypo- _
" thesis supports the notion that the ¢ffect of schooling on
earhings is due to two considerations. First, men with higher
‘levels of ochooling will be ‘able to obtain hlgher status jobs
whlch tend to be better paid jobs. Secondly, men with higher
1 levels of schooling are 11ke1y to have abilities gt,maturity
- . whieh enable them o cope with the skills demanded of their
occupatlon, thus mediating the effect of schooling on earnlngs c
. both directly and via occppatlonal status. In short, hypothesis &
A is unconventional because it assumes thatb th( Ps, (Pigure 1)

- relationship 48 ef ectively zéro.
- : S
. \ 3 _ _ \ ‘
Four resource conversion hypotheses which constitute the raison

a'étre of the current research are based on the main theory
propositions .. : ' -
HB. The effects of early ablllty on educational attainments
will be different for son's from dif%erent socio- ;

economic environments o family socialization settings.
T k o K ‘




L1

§9. The effects of ear;y ability on later ability will
be- dlfferent for differcn types of schooling, and/or
- @ifferent levels of educationa attainment. ! %
°  H1O. The aasociation of schoel;ng teinment with carnings
w111 aiffor according to. job.categor®) ‘and, similarly,
H1l. The ¢orrelation of ability at maturity with earnings
- will be diﬁ?ereﬂt gpr’diffepent job atatus categories.

-

Model Speciﬁicatién | - - ‘ -

The modlfmcatiahs to the additive model suggested by the four-
resource conversion hypotheses HE8 throdgh H1 ars’ achematicallg
presented in Figure 2. It is to be noted thet the speciflc

variables selected to test family backgrcund\effects were,
father's edueation, family soeioeeonomlc status, end per capita

) family'income. Though additional varlablea&mlght have been °
added to the exogenous set, onthe bagis of - ‘previous analyses
stheir additivn would not, have provided additional préﬁicﬁﬁve or
-explanatory power. The mnemonies uged 1n Flgure 2 will be the

A

ones used throughout the remainder of the papex. The capita; "Z“
will be used ébwrepresent 1nteraction terms. . E

"Additive Figure 2 relationships are captumed by the conw@ﬁfﬁonal

set of structural cquations. The resource |conversion hypotheses
are testable if the interaction vectors indorporating the hypo-
thesized relationships ere added to the model. Since such an
additien violates some assumptions undeflying the path:equation‘
the interaction vectors are shown by dotted lines in the diagram
(Pigure 2). The structural ‘equations are as follows:

4o

47 Paafy * Pyoe * Pysts t Py (1)
"Xg = poyXy + PygXy + Doy + PgX, + P5a ot pSt . (2
Xe = P64 4 ¥t Pséxs + PepZy + Pe ko o A'f(z)\_
Xy = Prs¥ge Brgs * Prfy e N 8]
Xg =" Pogq * Pgyky + Pocle * Pgala * .Poyy ! (5)

-
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L. 3.DATA %
{mhe Malmb Data Set

:D:anulsion of' the Malmd data set will.bh~ froguentary because . 1 . .
move deteiled diseussibns ave presented elsewhere (Husén et al.' N
1969; :Bulcuck, ragerlind and Emanueleson, 1974) The original\
.\data from all 1,544 +thixd gradera (most Were ten years old) in.
~ the primta and public schools in the city of Malmd s.n southern )
- -7 Swedén were gathered by Dr. Siver Hﬁlgren (19)39) in 1938, s
. 7 A% irrvegular mtemla since then the data has been updated by
- carefully desigged followup studies. .A°summery- degqription of
| +  the data set.is provided in Table 2. Three othér md:teré are .
‘n« "'notaworthy. I':I.rat, the or:.g:l.nal data were ga%’hered ’in order %o
o study the relationships between. environmen’c and cognitive ab:uity.
@Seco ly, official demographic and :.ncome data in Seeden is open
to pubMNe perusal “thum ensuring the aacuracy of JShevvariable
meaAsures, '.Ehi.rdly, the usual case loss associated with Ioll%wup
atudiea has deoreased over time, as inﬂividuala now in mid- :
. \‘. careexr stream {most are rorty-six years old) and less mobile, ° \
' * have become ¢asier to trace jthrough the’ Iap:l.l:l.ties of the publio
record ayatem. Thus, excluding-’deceaaed reapondents, n:!.nety-
eight percent of the originel sample ‘members were traced in the
& e 1972 data collection phase (Em&nuelsson at al. 973) | S
/ » p Thcs ample '_ v o ‘
S - - . In‘the original 1933 mveatigaticn Hallgre(g)tested 835 boys and _
. 709 gir’la. For prasent research ~;,mr;matzuat, however, only the male -
n B respondents have been used in the. anafj.ym.as.1 Inoome data for -the .
i971 tex year were available for T af the 835 males' Galouls= .. _
~tions on&the total number of male resyondents (N = 777) producea  _
v large discrepanoies between R21e uging arithmetic values of C
‘income (Sm‘ 11000) end the natural logarithmic tr&nstoma.tion
| ot income, suggeative of an ~unugual. 1971 income distribution. Lo
- ~ Por example, -an Rz of .3636 wag obtaited Lor the arithmetic / b
IR income measure, while an 32 of +1703 was obtained for the log

S :anomu measure. ' . - ,
. ' ) \ R : - . . iy

e

.

1
|
!
1

_Boonometricians de Wolff and ven SQijpe\in.théir 1973 paper |
using the same data elimine*ed extrem high and extremel low
' 1963 income earners :trom the data set i rder to offeet
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kind of problem described. The same procedure has been used
here with the result that the R2 differences %eé;een INCT1 and.
LOGINGfare smalI\(Table 4). Por the lower cut-off point an - .
income of SKR 15,000 - wag. chosen, &nd an income level of |
SKR 120y000 was chosen as the upper bound of She incgae cone -

tinuum. JuS‘b:Lflcat:Lon for®hese rather arbitrary limits is. based

_pn the assumptlons- (1) that the lowest paid workers would nor-

: Variabl%s and rnteraction'Vectors - )

‘

‘mally’ have incomés higher thai SKR. ,ooo_ and (2) that the
'hlghest paid workers:ln 1971 would/ unlikely to earn more than

SKR. 120,000, Incomes above that level woulg llkely be supple~
mented by income from unearned sources - for example, capital
galns, and legacies. The use of thege cut-off points reduced -
the  .Sample size ‘from 777 respondents to 675 - a 102 case loss.

0_'\. I - .

“The variﬁbles used in thls report were gpthered from a variety -

of sources. -The 1938 data, for example,'wasvgathered from « . oy

- taxpayers registe%s, population registers, social welfare
registers and school classroom registers, all of which are ’
offlciar publie’ doeuments. Pencil and paper intelllgencé tests ;
were admlddstered $o0 school classeé by Dr. Siver Hallgrén in

a test which he specially.dev1sed for the purpose, and which °
was administered under'carefuldy éontrolled conditions. Supple=

~mentary ‘data has been obtained from milrjary‘records, classroom

teacher records, and the National Central Bureau of Statistics
in Stockholm; and in recent followups, by maile§ questionnaire.

The father's ediicational attainment (FATHED) was not directly

‘ghthered in 1938 but reconstructed by expert judges~familiar

with the Malmdloontext. The educational_eomponent of a socio-
economic variable described by Husén at al. 61969:56) was
abstracted on the basis of ‘the level of formal public and post-
school training required to oecupy a specific occupational'status.
The six'oategory coqﬁf does not strictly represent years of
schoollng, but more adcurately the level of schoeling attained
and.thetype of post-secondary tralnlng, which may be regarded
for practical purposes as an attempt to bridge the quantity- -

quallty gap in ‘edycational attalnment.;




‘attained,

. 17 . o

\ . ’ 4

| The sooioeconomie status of the family (SES38) wag coded ‘by

Hallgren into four oategories on the basis of four data items:

- “the 1937 occupatlons of the parents, 1937 family income, .the -
“number of chlldren at home, and the " "oceurrencies" in the.soolal ‘~§

welfare register. Husén et al. (1969: 43) draws attention %o the ™ ,

heavy'welghting given tozoccupational criterla in this composite

measure. " " : o . )

- .
* ] . 7

The redl income of the family ox the‘ per capita fémily"'lnoome

- (RBALI) was a, transformed varmab;e based on. parental income

divided by’ family BlZé- Phe 1937 parental income wa’s obtained
from the local tax register. It in ed both father's and
mother's earn1ngs plus any income from capital 1nvestments and
other measured sources. The subsequent data was broken down _
into @ ten point scale of unequal intérvals.'' F md:
included foster children as well as the children- oﬂ tne'

-

3

‘biological parents, who were under 16 and llving at” home in 1938

according to population registers, plus the parents., &§

L=2

The assessment of cognitive ability (IQ38) was based on the - .
Hallgren (1939) "group intelligence test., It was of the standard-

_ ized mental ability test variety (IQ = 100 (MA/GA)), and

especially designed forthe original Malmd study. Mental ability
at maturity (IQ48) was the military IQ test administered to male \\\
respondents at the time of induction.

L A

" A four point educational attainment scale (EDUC) was based on the

typre of schooling obtained by respondénts in the norizontally
differentiated educational system in operation in Sweden in the,
'30's, '40's, and '50's,” as desceibed by, Paulston\(l968) 12
These ordinal categories can be regarded as levels of schooling
attained rather than years of schooling, since each level

- eorresponds 3o & type of schooling: ﬂFolkskola", "realskola" or

vocational 'schvol, "gymnasiumﬁ, andnnniveroity. For this. reason
it may be regarded as a surrogate for the quality of schooling

®

’
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) '(INCZi)and
»,,1ncomes from both earned and unearned sources. The information
. Wwas recorded to the nearest SKR1,000." The LOGINC variable

‘attribute, Thns, where an. environment affects 1nd1V1duals

was presented above in the main theory section.nM

g 18 vd

,

t

?Questionnalre data gathered in. 1971/72 were bne basis Tor the

construttion of-oocupational statuses (occt1). Male respondents
were cLass;i;ed into gix ordanal categories.13. The income data
GINC) from. the central tax register were based on

B

is. the natural 1og‘of INC71._ . L I
o v 5 I e
The concept of interaction will not be diecussed here. ‘' Sound

treatments can be found elsewhere (e.ge ‘Blalock, 1968; Sonqulst,

11970). According to orthodox interpretatlons the relatlonshlp
qutween wo variables which depends upon the value of*a. thlrd

is the cla551cal casetzf/}nteraction. In this case the third
varlable is the Ycondi onlng" factor and prototypally is found
in the context where indlviduals w1th a certain level of one

‘ 'attrihute are. affected differently by an environmental settlng'
"(condltion) than individuals with dlfferent'levels of the same -

‘:y

differently there is a condltlonal relatlonship or 1nteract1on
effect (Harper, 19613 Sonquist, 1970:44). Interaction 2, is

& test to. .5ee whether the relatjcdnship between early ability
(1qQ38) and educational attainment (EDUC) is different for
individuals from different socideconomic enV1ronments (SESBB)
The test congists 51mply o%vdetermlnlng whether ‘the multlpllca-
tive effect of IQ38 and SES38 on EDUC, the dependent varlnble, ‘
is over and above thelr combined 1ndependent or add1t1Ve q?fect.'
If it 1s, ‘then it can be concluded in this partlcular 1nstanee,
that the relationship between abllity and educatxonal attainMent
depends on the value of the family socioeconomic env1ronment.

In this example the interaction vector Z equals IQ38'mult1p11ed

»y SESBS whlch must be added to the equatlon. Of course, the
variables IQ38 and SES38 while hhving nonadd1t1ve effects on
EDUC may have additive effects on other endogenous varlables in

the system, oo " 5

. Parallel loglc accounts for the remaining interaction vectors Zb

Z ‘and Z (Flgure 2) where z = 138 x EDUC; Z_ = EDUC x 0CCT1;

and Zd = IQ48 X 0CCTl. The verbal expegition of the_interactions

)

1




’ divergenciss from that reported
‘of the rirst seven.WiIl be. selectéd for examination. This is

" the, hypotheSis dealing with returns to schooling. Secondly,

pthe findings related to the four resource eonversion hypotheses .;g”
1will be presented, . Lastly, the perceived adequacy of the modcl
will be: treated impressionistically and cursorily. The matrix 1

) N
4s FINDINGS "

The findings ard presented under three headings. ' Since® the
"first eight hypotheses havg been' discussed elsewhere by the.
authors (1974), and sinoe in thiz research there are no |

ariiera only hypothes;s 6 out

of’ oorrelations presented in’ Table 3 oonstitutes the raw data

jfor all subsequent ‘analyses.,

-

‘It w111 be noted that most of the variables were’ tandardiaed”” -

prior to constructing the interaction vectors and prior to’ con—
ducting regression analyses for hypothesis testing purposes.

'ensyof the pitfalls inherent in testing £or the presence of

statistical interaction stems from - the.tendency when multiplying
intervaliéype variables w1th a wide numerical range, "such as
1Q measures, with ordinal-type measures which have narrower

. ranges, such as the schooling variable (EDUG) in: this analysis,l'

\s¢£or their subsequent associations to be artifactually inflated., -

e

"

In order to eliminate this possibility the variables used in the
construction of interaction vectors were standardized. Those
variables standardized for this purpose have been glven the
prefix "ST" in subsequent reporting, thus, the variable "IQ38“
becomes, "STIQ38" in its standardized form. This is an important

f_limitation\as.Linn and Werts (1969:310) point out, insofar as
“;reporting the findings is concerned because it precludes the
, Possibility of conducting en elasticities anslysis in terms of

\;_. i
.
.
.

- raw coefficients in terms of the dependent variable metric.

raw variable units; that is, it prevents interpretation of the

Returns to Schooling N ‘ : L

It was hypothesized (hypothe81s 6) that there would be negligible o

' direct effects of schooling on earnings; that rather, the effect

of sohooling on earnings would be meédiated by job status and

ability at maturity. The findings related to this. hypothesis are

i n w E  L a Naiiad .. .
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3

presanted in Table 4 which provides the structural coefficlents ‘
‘ for the concdptual model diagrammed in Figure 2. It will be
noted that use of the LOGINC voriable rather than the arithmetic
metric. of the INC71 variable provides the more conservative
eatinates of model relationship. Differencesoln the coefficients
'batWeen aquatlons using d;fferent measures of the income variables
are not great. In the LOGING -column of Table 4 the structural
r@lations for the regresgion of earnings on five predletors are
presented. The path coefficient (p95 = «130) for the direct
effect of schooling (STEDUC) on earnings (LOGING) is not 81gnif1-
cant at the five per cent level. The comparable coefflcient
’ (p85 = .102) for the regression of INCT1l on the same five pre—
dictors is S1gnificant at the .05 but not at the .01 level. In
statistical terms the result is not clear cut. If we look at
R2 dlfferences, or at substantive differences, theré is a
difference:of .0067 ‘between a full model with STEDUC included and
- the restrlcted model w1th STEDUC excluded. % Given the semsi-~ -
tivity of F-ratios to sample size it is most likely that, with
a larger~samp1e using the same cut~off points for below normal
or super normal incomes, the schooling effects would become
statlstlcally signifieant at the .0l 1evel. In substantive
terms,,however, we do not regard the effect of a model component
‘which is not much mdre than hal? of one per cent, particularly
'notewo%thy in coﬁparison to the.powerful effects of other variables.
Thus, we accept hypothesis 6 as formulated in the "null" form,
and use the reduced form of the extended falmé model, with the
direct path "p95"'ih Figure 3 eliminated,_in all subsequent
analyses., y

Resource Conversion Hypotheséé

The four resburce hypptheseé were sﬁpported by the evidence.

Use of the conventional P-test showed them all to be significant
at better than the .01 level. With the exception of the small
negative path cogfficiéntfor1mm interaction effect of schooliﬁg
across eqfly ability on ability at maturity (zb) all the relative
effects of the interaction vectors were strong. The Zc and Zq\

interactions were considerably enhanced in the“reduced form

-
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‘veraion of the model in which the direct path from schooling to
T R
Model Adeguacy

i effiéients for the six models in Pablc 1 are representative of

_elmodt half the veriance in individuel earnings (R® = .4879)
lThus, the predictive power of the model is doubled over thot of

;S;ﬂ stcnssxon AND concnus:om . v

23 . S o

earningg weg eliminated. The effcets of interaetion «vectors are
presented in diagrem form in Iigure 3. '

)

A pioblem plaguing the onalyst has been the modest predictive

power of large scele income detormination medels. The R2 CO~

this fact. It is reassuring, therofore, that after, climinating
non-normal incomes that the present model (Figure 3) accounts for

prior comparublo modelg. : '

The - Impact of Schooling

’more controversial than that concernlng the impact of schooling

~work of the researchers at the Center for Eduoationol;Policy
Research, Haryerd University (Harveard Educational Review Reprint, . =

9 X K

That there is proba bly no question in the sociology of education

is borne out by Spady's (1972) review and the reaction to the !

1973). The findings of the authors both in this and earlier
studies, are supportati#e of those of Jencks and_his colleagues
insofar as tne impact of schooling is concerned. The finding

that the effects of ochooling on enrnings at mid-career stream

are mediated by two important intervening factors - ability at °
naturity and occupational status - means that, although the direct
effects of schooling may be small or negligible, the total indirect
effect (TIE) on income may be considerable (r95 - Pg5 = ,
56 = .13 = .43).1% 14 elso implies that models which fall to -
allow for the potentially powerful mediatlng effects. of these
intervening variables are probably seriously misspecified. This

last point applles to a number of recent studies dealing with ~
the relationship between income and schooling. ¢ 4
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Repourec Conversion Pr@porties

Ae@@rdﬂng't© ﬁno'findings wo conclude that in Sweden (ot least
for nnles birn in the lattor half @f'tho-192@'s) thefnaj@r ‘
resoureoe c@nvgrs;pn sctbings in the prolonged procogs of socic-
eeononie carcer o attainnont constitiute, onvironnonts which con-

“d&ti@n@the rclatlonshir» between gcleeted, resouree inputs anda

desired outeoncs of the e@nverii@n proeoaa- Thug, in tho prasent
rescarch 1t was found that the &SB@CIuﬁl@ﬂ between pqrsanality

- regource nssctg and sorie outeoncs such as cdugntional attainment,
ability at maturity, and carnings, depended upon the qualitics

and values inherent in the typo of rogourec eonversion getting.
Though the partacular pr@eesaas lﬂV@lVOd in the conversion

,'aettlngs thengclves e@ulu xiot be identified, gince the £ross

charagteriaulcs of the variablcs gothered fron @fficial and m&¢led

questi@nnaire sources preclude the posaibility of gotting at the

finc~grain cffects of interperSQnal environmonts, ‘thore was *&  )

evidgnge that the praocess wag one of multiple advantago. This
proccas is chﬁraetoiiued'by the tendency for ‘those individuals
with the persanal resourees . to bonefit from the onV1ronmenﬂal

conditions at one stage of the careor atta¢nment procesg to

- sequire additionel assets that will eceount for their difierential

treatnent Ln subsequont environmentel settings - o process of

nmultiple udvantage sinee the different’ treatment usually enables /.-
/c

them to do better in the futurc. PFurther as the model ‘shows, /7

these neJotionships are not nmerely additive but multiplmcatiw&
in nature.’ 5 ~ /i
Given the Btartlng p01nt of the extended Malm$ model of the
stetus atteinment process the flrst 1nteract10n effeet noted was
between the early ability of the respondent and his hone 80010—
economic circunstances. The strong posit1VQ assooiation between
ability and type of schooling 1s differenﬁ ‘for pupils from
different socioeconomic env;ronmentg, the -difference being most
favourable for those from hlgh‘SES backgrounds.

i I p . . . ‘
The>éta%istigg;;ﬁéaglhused for testing these hypotheses was a
consegyaﬁiﬁ@‘one'for two reﬁsons. First, ‘analysis of covariance

<
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would provide-more aceurako est;mates of the 1ndependent effects
of environnental @htog@rmes oerosa a range of personality- inputs
as a é@ﬂcgmitunﬁ variable. Sccondly, incorporation of nonllnear

‘or curvilincor torms in the cquationa might copture the relation-

ships more accurutcly and egpecaally if, ag io suspocted, floor

and ceillnn offocts are oporutlv@. Prudence di‘ctated otherwise,
, however, sincc. the more cohservative test conducted herc was an

1mpcrtwatprexcqulglxefor establishing the justlfication for
the usé of these rigorous procedures. - S

‘Phe nogative coefficient for the effect of the interacdtion of

early ability and educatmnal attainment -on later a.bilit,wf was not:

| antzeipated. It way be indicative of the presence’ of curv111near

relatlonships W1th1n the.mmdel, but nore llkely it is indicative
of talent loss. in the horizontally integrated Swedish education,
systen. prior to implementation of the cémprehensivé school ‘reforms
in the'fSOfs. The unéipected negative coefficient is one inter-

~ action that w0u1d~Qeem to be worth while examining more closely

in o model wheTe the educational categories are - ‘inputted as
dumﬁy varlable?rthereby facllltatlng the graphlcal dlsplay of the
rggressmon slopes.

3
4

AThe remaining 1nteractlons concerned the effectmveness of occupa—
' tlcnal categories ag resource conversion settings. In the first

of these (2 ), the variable "educational attalnment“ Whlch

earlier had been conce1Ved of as an outcome factor, was concelved
of ‘as z personallty resource input. 4 hlghly s1gn1flcant beta of
130 for their interaction clearly indicates that the efi‘ectlveness

_of education as a determinant of earnings differs according to- -

the joB category. What the actual effect of each job éatégory

' 13, and. the nature of the dlfference of the effects from one job
category to another is still unknown.

<

* A simildr logic apblies to the second of the interactions with

occupétional status (2 )” Ability at naturity has different”
effects on earnlpgs for different job_Categories but a~more exact
description of the relatlonsh4ps between ability lgvels, job

-categoriesy, and earning power is dependent'on future research.
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R 8 ,The notion of a paradlgm shift is Kuhnlan, and refers to that S0
camplex of metaphysmcs, action theory, and methodology which
forms the coherent background to the sclence of a part;cular time
- period, and which is usually glven concrete expression in '
archetypal scientlfic worky for example, Binstein's "general
. theory of relativity", or (perhaps) Hull's "pringiples of
3 ‘behavior" A paradigm-shift, then, is expllcable in thxms of
a trensition from one paradlgm Tthe Old" to another, "the New".
. The major dlfference characterlzing Nthe New" is ‘the use of .
’ ' -multiucaueal models which impliecitly or explicitly invoke the
‘ ‘ prineiple of covariance. Since covariance analysis was a
- discovery Qf the British statistician and genexlcist R.A. Fisher
in the early 1920'8, there would seem to- be some ‘Justification  *
for comparing his work viz-e~yiz the social .and biomedical

. Selences. with that of fellowucountryman Isaac Newton vim-a~v12 '
.« the physical sciences and engmneering.' |
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See for exampie; the earlier work of Mincér (1958, 1962), and
his more recent review of the theorotical Literature (1970), <

--or the work 6f Becker (1964, 1967), and Becker ang Ghiswick
(1966). Por an cdited.collection of paphrs see Hansen, ed.
‘(1970) Recent emplrieal work includes: Danzere and Mechling -

(1970), Griliches (1970), Hangen, Weisbrod, and Scanlon (1970),
Johnson (1970), Reed and Miller (1970), Hause (1971, 1972),

~ Arrow (1972), Griliches and Mason (1972), de Wolff and van Slipje

(1973), Toubmen and Wales (1973), Chamberlain and Grlllchos
(1974) ) o .
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‘2

A collection of papers on the process of socicecbnomic attain-
ment is forthcoming, Sewell, Hauser, and Featherman (eds )y
(1974).‘ The "classical works arc Blau and Duncan (1967)

and Duncan, Peatherman, and Duncen (1968). Recent empirical
studies in this vein include: - Sewell .and Shah (1967, 1968),
Duncon (19682, 1968b), Featherman (1969), Sewell,” Haller and{/
Portes (1969), Hauser (1970), Jones (1971), Sewell, Haller, '
and Ohlendorf (1970), Hauser (1971), Sewell (1971), Blum
(1972), Goleman, Berry and Blum (1972), Duncan, Featherman,
and Duncan (1972), Peatherman (1972), Hauser (1972), Jencks

et al., (1972), Sewell and Hauser (1972), Hauser, Sewell, and .

Tutterman (1973), Kelley (1973), Kohn and Schooler (1973),

Meuller (1975), Bulcock, Figerlind, and Emanuelsson (1974), ,
Spaeth (19748, 1974b). .

A;siﬁilar but not i@entical report compaﬁing Swedish and

= e T 1 .
U.S. findings in the socioeconomic career attainment literature
has been written by the authors in Swedish (rdgerlind,

Emanuelsson, and Bulcock, 1974). References in this paper will

. be exclusively to the Engllsh version. See also Emanuelsson

(1974) for a multiple classification analysis of 1963 income
data from the Malmd date set. Emanuelsson also detected strong

_ 1nteraction effects present in the system of career attain—

-

ment variables.
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The data cets cxamined were: (1) to (4) Oceupational Chariges -
in a Generation for (A)\@%fZA yeor olds, (B) 35-44 year olda,

- (€) 45-54 year olds, and (J) 55-64 yeor olds {Duncan,

<]

Peathcrman, ond Duncan, 1972); (é) ?urrenf Populasion. Survey
1964 (CES) of post WWII veterans (Grilichcs and Nason, 1972)3

- (8) ana (7) synthesised date sets mainly from CBS, 1964~NORC,

and (PS-00& 1962 (Duncon, 1968), and (Joncks of al. 1972); .
(Kobn, 1969; and Kobkn ond Schooler, 197%). |

| | ¢ .
What is roferred to ag the basic Blau-Duncan (1967) m@del of .
occupatlanal achlevament has bcen\exxended in recent years 1n
fowr dilrcetions. Extonslena havg been made to the background
variables such aé family size and stability (B. Dunmean, 1965;

_1967; Duncon, 1968a; Duncon, Featherman, and Duncan, 1972),

family cnvironment (Hauser, 1973), ethnicity, race, and religion
(Duncen and Duncan, 1968, Duncan, 1968b; Gockel, 1969;
Goldstein, 1969y Warren, 19703 Featherman, 1971,~Dunean,v
Featherman, and Duncan, 1972; Duncan and Foatherman, 1972),

and urbanization ang region (Fcatherman, 1971b; Meuller, 1973).

" Sccondly, in addition to education, a number of variables
_;interéening between background factors and socioeconomie
 achievements have been inenrporated into the model, including
* motivation® and ambition (Crockett, 19665 Duncen, 1969aj |

Duncan, Peatherman, and Duncan, 1972, Duncan and Feathermen,
1972; Peatherman, 1972), aspiration, and ability (Sewell,
Haller and Ohlendorf, 19703 Durcan, 19682; Duncan, 1969b;
Jencks et al., 1972), the interpersonal influences-of wives,
mothers, peers, ‘and "others" in the school context (Alexander
and Campbell, 1964; Duncan, Haller, and Portes, 1971; Duncan,

_ Featherman, and Duncan, 1972; Nelsom, 1972), and migration

(Blau ana Duncan, 1972). Thirdly, there have been attempts - ¢;
to ekamine tHe effects of proximate career contingencies such

_as age first job, and age ot first job (Duncan, 1965; Blau
3

and Dunean, 1967), and such aob characteristics. as work

' experience, size of flrmb number of subordlnates, and job

complexity (Kohn, 1969 Kohn and Schooler, 19733 Spaeth, 1973a).

' Fourthly, the model has beéen extended to include additional o
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and incornic at suecossive -
stopes in ‘the 1ifo eycle (Plow ond Duncon, 1967; Duncon,

, Doa@he rnan, and Duneany 19,23 Doa%hcrman, 19Tley Kelloys 1973)
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1.

12.

13.

14.

'_the 1nterpersonul dimensions of family onvironments.

" are relevant.
1973, ana;974)

The ordinal categories were:

Sco f@@tﬂ@to 5 f@r eXanplos.

I3
- -

Ao o rider to hypothcses 1-3 attention o drawn to the growing

body of ovidence that family background charccteristics such os
father's ond mother'c cduecation, fathor's 6ccugation, family
income, and family sige are poor surrogates forimeasures of .
The
theoretical dlscuBBiOﬁS of the relationship between family SES
cnd ability by Bloom (1964) and more, recently by Spaeth (1974b)

For empirical support sce Wllllamu (1973a,

The intervals were: (1) LT or EQ SKR 1,000, (2) SKR 1,001 -
¥,000, (3) SKR 2.001 -, 3,000, (4) SKR 3;001 ~ 4,000,

~(5) sKr 4,001~ 5,000, (6) SKR 5,001 - 7,500, £7) SKR 7,501 ~ |
112,000, (8) SKR 12,001 - 20,000, (9) skr 20,001 - 50, ooo, e

(10) er skr 50,000, - oy

(1) TFolkskola or LT eight years - e
of schooling, (2) eight to tén years of schooling, including
somé Realskola or Vocational school, (3) eleven to fourteen
‘years of gymnasium-level academic educatlon, (4) fifteen or
more years of formal full-time schoollng 1nclud1ng university.
_ - N .
These wefe: (1) unskilled workers, (2) semiskilled manual
workers, (3) skilled blue-collar, (4) foreman or the -
equivalent, (5) senior clerical and service personegl,

(6) leading pbéitions,_and nembers of established professions.

The formula used for the cgfeulation of the F-ratios of

regression coefficients wifs (B/S)2: where, B =
regression coefficient; ghd § = the standard error of B.
N . D

the "raw!




‘linearly indcpendent vectors in tho full

N | (
Using the alternative formula:
B (R g - R r)/(m1 = ng), where szﬂand R

. 2‘& . ] .
, | (1 = BE)/(H = )

2

p Tofer to the

full and restricted modols; m, ond m, refer to the number of

4 restricted nodels,
we obtain an'F = 3.296 for INGTl, and aff F = 5.125.for the
LOGINC model. Thus, the inclusion of TEDUC iz significant at
the .05 level in the LOGINC madel, bﬁt not gtatlatlcally
significant (p G .05) in the INCTL model; whleh is the Teverse

. of the finding reportea in the text.

\ 15.

Loy

_The TIE/éﬁfg;;te is probably_on the liberal side in view of ‘the

exceptions to the formula discussed by Finney (1972) ahd,Charper
and Cohen (1973}‘\\§n.3ur Judgement it is an acceptable estimate.
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